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ABSTRACT 



Surgical prosthetic modular implants used singularly or 
stacked together are provided to support and fuse to- 
gether adjacent vertebrae or to totally or partially re- 
place one or more vertebrae in a vertebral column. The 
implants are rigid annular plugs, dimensionally similar 
to normal vertebral bodies, have simplified oval or 
hemioval shapes with ridged faces to engage, adjacent 
vertebral bodies to resist displacement and allow bone 
ingrowth and fusion and to interdigitate with the ridges 
of an adjacent plug for modular sucking to allow vari- 
ability of ultimate implant height. The implants can be 
provided in sets of different thicknesses and are inter- 
nally grooved to receive an upstanding connecting bar 
to bind together the individual stacked implants into a 
stable unit. The annular implants have ample spaces to 
allow ingrowth of blood capillaries and packing of bone 
graft and are preferably made of a radiolucent material, 
preferably biocompatible carbon fiber reinforced poly- 
mers or are alternately made of traditional orthopaedic 
implant materials such as nickel, chromium, cobalt, 
stainless steel or titanium. 

14 Claims, 3 Drawing Sheets 
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bottomed on the hard bone faces or end plates of adja- 
SURGICAL PROSTHETIC IMPLANT FOR cent vertebrae and are generally oval shaped to con- 

VERTEBRAE form with the general outline perimeter of the verte- 

brae. They are also provided in partial (preferably hemi- 
BACKGROUND OF THE INVENTION 5 0 val) annular shape to accommodate those surgical 

1. Field of the Invention procedures where only a portion of the vertebrae or 
This invention relates to inert "rigid vertebral pros- disc is damaged. Two such hemi-oval rings can be used 

thetic devices and methods for implanting the devices in the posterior lumbar area in side-by-side relation 

between adjacent vertebrae to treat or prevent back or since the dural sac and nerve roots must be retracted to 

neck pain in patients with ruptured or degenerated 10 each side in turn as the implant is placed on the opposite 

intervertebral discs and for replacing vertebral bodies side. In an anterior fusion since the entire front of the 

damaged by fracture, tumor or degenerative process. disc space is exposed, a single piece implant can be used 

Specifically, the invention deals with ring-like pros* making the oval an advantage in this area, 

thetic plugs or discs used singly or stacked together The periphery of the oval ring is grooved to accom- 

between vertebrae to form -support sturts in the spinal 15 modate ingrowth of blood capillaries and the open cen- 

colnmn and having rigid surfaces facilitating anchoring ^ portion of the ring is preferably packed with bone 

and providing valleys for bone ingrowth from adjoining gjaft material to facilitate bone ingrowth. Bone graft 

vertebrae. The rings are bottomed on the opposing end can also be packed in the grooves, 

faces of adjoining vertebrae, are preferably oval shaped of tnc 0V al implants is sired to match the height 

with medial-lateral and anterior-posterior dimensions in 20 ofan average disc and thus, can vary from 10 to 15 mm 

toe same ratio as normal vertebral bodies, are supplied for ^ luinbar m ^ from 7^ x ^ for ^ cervical 
in different heights to be used individually to replace a 

single ; damaged intervertebral disc, have ridges to bite ^ Qval sh ^ Mcs ^ surgical procedure since 

into the vertebrae or to mterdigitate to be securely rotat ed or reversed and still fit the vertebrae, 

s^kedtogettertotheexac^ 25 p ur(ner ^ device stretches the disc tissue creating a 

of surgery, have slots and hollow areas for packing r , ■ TT ^ .„ 7^ A !■ ^TT • 

bone graft material, tool receiving means, and are pref- tcnslon which wUl cause the vertebrae to tight y grip 

erably radiolucent to allow visualization of the bone * c ™& on wh "* * w bo"omed If the disc columnar 

healing postoperatively. toue 15 preservtd f a cut, preferably "Z M ^haped ( can be 

2. Description of the Prior Art 30 made in the columnar fibrous tissue, the interior pulpus 
While many types of vertebral prosthetic devices material of the disc removed, and the ring implant av 

have been proposed, the success ratio has been very low serted through the cut to be bottomed on the adjoining 

and the surgical procedures have been very compli- vertebrae and surrounded by the disc tissue, 

cated and traumatic to the patient. The surgical implant To accommodate a myriad of different heights be- 

devices and methods covered in my U.S. Pat. Nos. 35 tween vertebrae on which the prosthesis ring is to be 

4,743,256; 4,834,757 and 4,878,915 have greatly im- bottomed, the rings can be supplied in sets of different 

proved the success rate and have simplified the surgical heights to be stacked to the exact height required for a 

techniques in interbody vertebral fusion. In the proce- particular surgical implant. For example, in the cervical 

dures covered by these patents, biologically acceptable spine, cervical corpectomy is often required for cervical 

but completely inert strut plugs are bottomed in chan- 40 myelopathies in which large bone spurs cause spinal 

nels or grooves of adjoining vertebrae and receive bone cord pressure. An average grafting height is 30 mm 

ingrowth which quickly fuses the structure to the bone after corpectomy and this can be achieved by stacking, 

and forms a living bone bridge across the fusion area. f or example, three 10 mm high oval implants. 

The present invention now further improves this art the treatment of thora columbar fractures, hemi- 
of interbody fusion without cutting grooves or channels 45. corpectomy is often done followed by grafting. Place- 
in the vertebrae and is especially well suited for anterior ment 0 f 8tac ked hemi-oval implants in the hemi-corpec- 
cervical and lumbar fusion. The invention provides tomy area provides solid structural weight bearing. The 
ring-like prosthesis plugs or discs bottomed on end faces vertebral bone is packed into the implant so 
of aojoining vertebrae and constructed and arranged so ^ ^^g of additional bone grafting can be 
that they can be used singly or stacked plurally to ac- so avo ^ ( | e( | 

commodate individual surgical requirements. The rings ^ ■ of vcrtcbra i tum orS( the stacked oval 

can replace excised dixx and vertebrae and can also be achieve solid bony fusion across the entire 

mounted inside the fibrous disc column connecting * _ n '^ Mm „* 

adjoining vertebrae. The annular units are preferably ™ ^ mechanically 

ovalVpartial oval shaped preferably hemi-oval, to 55 ««™ bvm « ^ . » fW 

conform with vertebral disc shapes, have ridged or . ™ c ™ ntl0D f™? 03 vcrtc * ra ? » TO ?* tiC } 

peaked surfaces for biting into thevertebrae on which "fP 1 ** 1 dcviccs smtablc for J" tcn . or ' ^P 0T or k * ral 

they are seated and for receiving bone ingrowth in placemen! m any area of the some requiring replace- 

valleys between the peaks. When stacked, an interior ment of ^ CT vcrtcbraI Smcc MC 

connecting bar can be provided to lock the components 60 "tended to bottom out on adjacent vertebral end faces 

in fixed relation and cooperate with interfitting ridges. which preferably have been prepared by flattening with 

a burr drill, removing cartilaginous material and 

SUMMARY OF THE INVENTION stretching the annular fibrosis so that the vertebrae can 

According to this invention, biologically acceptable, tightly grip the plug, the plugs can be inserted either 

but inert rigid annular prosthesis units are provided to 65 anteriorly, posteriorly or laterally into the vertebral 

support and fuse with adjacent vertebrae in both the column while mounted on the end ofan insertion tool, 
cervical, thoracic spine and lumbar portions of a human The ring devices have ridged surfaces providing mul- 

vertebral column. These ring-like prosthetic devices are tiple purposes of gripping the vertebrae to resist expul- 
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don, forming valleys to facilitate bone ingrowth, and to In FIG. 1. the reference numeral 10 designates gener- 

matching interdigitate with each other for stacking. ally a vertebrae prosthesis device of this invention com- 

An upstanding longitudinal connecting member fits posed of rigid biologically acceptable and inactive ma- 
in interior grooves in the ring and cooperates with the terial, preferably a radiolucent plastics material, inert 
ridges to prevent separation of stacked implants in 5 metal and the like as described above. The device 10 is 
every direction except in longitudinal height Since the an oval ring plug 11 generally shaped and sized to con- 
implants are placed in compression between the verte- form with the disc space between adjoining vertebrae in 
bral bodies, they cannot come apart after implantation. * vertebral column. The plug 11 has opposed sides 11a 

The implants are preferably made of radiolucent ma- and ends 11*, flat, ridged top and bottom faces 11c and 

terial such as carbon fiber reinforced polymers known 10 a central upstanding aperture lid therethrough. The 

commercially as "Peek", (polyetherether ketone) or ends have relatively wide and long horizontal pe- 

"Ultrapek" (polyether ketone, ether ketone, ketone). ripheral slots lie therethrough preferably extending 

Alternately, polycarbonate, polyprophylene, polyethel- mt0 the sides lla and communicating with the central 

yene and polysulfone type plastics material filled with aperture 

glass or carbon fibers can be used. Such materials are 13 Ridges 12 are formed longitudinally across the end 

supplied by ICI Industries of Wilmington, Del.; Fiber- faccs llc * <niese "d** 8 12 ***** inclined side walls 12a 

Rite Corporation of Winona, Minn, or BASF Corpora- merging at sharp peaks 12b and provide valleys 12c 

tion. between the side walls. The valleys 12c open at the ends 

Preferred best mode embodiments of the invention nb of oval P lu S 11 

are illustrated in the attached drawings in which: 20 0x16 Mt waU Ua of P ]u S 11 048 internally 

FIG. 1 is a top and side perspective view of a full oval ****** hole 13 extending partially through the wall 

prosthetic device according to this invention; forreceiving a mounting tool as hereinafter described. 

FIG. 2 is a top and side perspective view of a hemi- ^ interior faces of the side walls 1U also have 

oval prosthetic device of this invention; upstanding grooves 14 preferably 

FIG. 3 is a top and side perspective view of a con- 25 of fragmen^ cylmdncal configuration. These grooves 

necting bar fitting the illustrated grooves in the devices P^vided for mounUng a rectangular connecting .bar 

of FIGS. 1 and 2 to hold a plurality of the devices in 15 *£» » 3 ;£f bar * Mdc 

stacked rdation- rounded side edges 156 to snugly fit the grooves 14 and 

HO. 4 is a top and side perspective view of a stack of , n *J "f w ^ ch " e , 'ST*? ^ 

the devices of FIG. 1 with the connecting bar of FIG. 30 ^!!£ZS~^^^r*?^&& 

3 in place- Thus, these ndges 16 have oppositely inclined sides 16a 

FIG. 5 is a top and side perspective view of a stack of T^** "3 d 
the devices of FIG. 2 with a c^ec^ b^ ^TTZ ™ c ***** *? d v ^ s of the ndges on 

in place- K the ends of the connecting bar 15 are aligned with the 

win ic ;* a „u Mf trro i v * •« A 35 and valleys of the ridges on the top and bottom 

J£j tZZZZt 1 *f a faces 11c of the plug 11 whet the bar is seated in place 

modified device with an integral cross bar; in the grooves 14. 

JSL 18 a V16W Aowtag a topCred deV,CC ° ftiuS The connecting bar 15 has a height conforming with 
ctV- « • • * ■ , rj . er ^ r „ the total height of a stack 17 of plugs 11 shown in FIG, 

FIG. 8 is a side view of the suck of devices of FIG, 40 4 or with only a smgle plug 11 if a stack of plugs is not 

4 showing how the ndges mterdigitate when stacked; necessary. As shown in FIG. 4 three plugs 11 are 
FIG. 9 b a view simdar to FIG. 8but showmg a stack stackcd together with the ridges 12 of the intermediate 
^ r «n? eV,< f ° f FIG * • ^ plug nested in and interdigitating with the ridges of top 

rotated 180 to form a vertical stack with end faces md ^nom plugs. Tliese ridges interfit to provide a 
£0 «« . sa f e t™** 0 ** i m 45 suble stack and the connecting bar 15 seated in the 

FIG. 10 is an eleyational view of a portion of a verte- ,i ign ed grooves 14 of the three plugs will prevent shift- 
brae column showmg a two stack assembly in an ex- fog 0 f the stack. The end faces of the bars 15 will then " 
cised d>c.space between adjacent vertebrae and the ha Ve their ridges 16 aligned with the ridges 12 in the 
manner in which a disc can be cut to receive a device of exposed end faces of the top and bottom plugs 11. 
^« V « toOD ' . , . , t v 50 The central aperture lid of each plug 11 is separated 

mft 18 * SCCtI0 81008 XI "" XI of by the bar 15 into two side-by-side chambers which are 

«L? L . easily packed with bone graft material to expedite the 

FIG. 12 is a longitudinal view of a portion of a verte- fusion of the prosthesis device in the spinal column. In 
bral column, with parts in section and broken away to addition, the slots lie in the ends 11* of the plugs can 
show the manner in which a stack of the devices is used 55 receive bone graft material and also provide free spaces 
to replace partially damaged discs and an intermediate for blood flow to speed up the fusion process, 
vertebrae portion; A modified hemi-oval device 20 is illustrated in FIG, 

FIG. 13 is side diagrammatic view showing the inser- 2 for usage in partial corpectomy operations and also 
tion of a device i of this invention in a disc space with the for use in spaced side-by-side relation when an interme- 
aid of a mounting tool. eo diate nerve space is needed. The device 20 is a one-piece 

FIG. 14 is a view similar to FIG. 13 illustrating the plastics material or metal plug 21 of generally hemi-oval 
manner in which a fork-like tool can have tines mounted shape with opposed side walls 21a, a rounded oval end 
in a pair of holes in the device. wall 21*, a Oat opposite end wall 21c and a central 

FIG. 15 is a line diagram illustrating the manner in aperture 21tf\ The top and bottom faces 21e of the plug 
which the ridges of the plugs have side walls diverging 65 21 are ridged in the same manner as the plug 11 thus 
at the same angles from the peaks to provide interdigi- providing longitudinal ridges 22 with inclined side walls 
tating or complimentary mating or nesting projections. 22o f peaks 22* and valleys 22c. The end walls 21* and 
As shown on the drawings: 21c have the same slots 21/as the slots lie of the plug 11 
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and an end wall 21a has the same tool receiving recess brae are wider at one end than at the other. The use of 

23 as the plug 11. the tapered plugs eliminates some of the grinding of the 

Interna] grooves 24 are provided in the inner faces of end faces of the vertebrae that may be needed for a 

the end walls 216 and 21c of the plug 21 to receive a good matching of the ridges with the vertebrae faces, 

connecting bar such as 15. This bar however will divide 3 As shown in PIG. 10, a portion of a human vertebral 

the centra] aperture of the plug 21 in a longitudinal column 50 has adjoining vertebrae 51 and 52 fused to- 

instead of a transverse direction as illustrated for the gether by a two-unit stack 53 composed of the plugs 11 

plugs 11. illustrated in detail in FIGS. 1, 4 and 8. This stack 53 fits 

As shown in FIG. 5 the plugs 21 form a stack 25, in the disc space 54 between the vertebrae 51 and 52 and 

the same manner as the plugs 11 in the stack 17 of PIG. 10 the top ridges 12 of the stack are bottomed on and bite 

4 with the same type of connecting bar 15. into the bottom face or hard end plate of the upper 

The plugs 11 and 21 of FIGS. 1 to 5 may vary in vertebrae 51 while the bottom ridges 12 of the stack are 

thickness or height to suit conditions and in the stacks of bottomed on and bite into the upper face or hand end 

FIGS. 4 and 5, plugs of different thicknesses or heights plate 52a. The peaks 126 of the ridges 12 firmly anchor 

can be stacked together to provide the desired overall 15 the stack to the vertebrae but do not penetrate through 

height for each operation. Sets of these plugs may thus the hard faces 51a and 52a of the vertebrae. The valleys 

be supplied so that the surgeon can easily end up with a 12c are exposed to the vertebrae faces and receive bone 

stack of the required height to fit the patient. The ingrowth from the vertebrae during the post-operative 

lengths or heights of the connecting bars 15 can also be fusion. 

varied to suit conditions or can be ground down at the 20 As shown all of the disc has been removed from the 

time of the operation to match the stack. disc space 54 and the stack 53 maintains the disc space 

The ridges on the exposed end faces of the stacks of at its normal height, 
plugs will bottom on the hard end faces or end plates of As shown in FIGS. 10 and 11, a vertebral disc 55 fills 
adjacent vertebrae and the apices or peaks 216 and 22g the disc space 56 between the vertebrae 52 and a lower 
of these ridges will firmly engage and bite into these 25 vertebrae 57 of the vertebral column 50. A Z-shaped cut 
faces to prevent slippage. In addition, the valleys 12c 58 through the tubular fibrous portion of the disc 55 
and 22c between the ridges serve as gaps or troughs to provides access to the interior pulpus portion of the disc 
freely receive bone ingrowth from the adjacent verte- permitting its removal to receive a single plug 11 form- 
brae, ing a rigid strut inside of the column of disc fibers 55a 

The individual plugs or the stack of plugs can be 30 which remain attached to the bottom face 526 of the 

introduced anteriorly, laterally or posteriorly depend- upper vertebrae 52 and the top face 57a of the lower 

ing upon conditions and the tool receiving recesses 13 vertebrae 57. As illustrated, the peaks 126 of the ridges 

and 23 of the plugs 11 and 21 can thus be positioned to 12 on the top and bottom faces of the plug 11 bite into 

meet the particular type of insertion into the vertebral the faces 526 and 57a and the valleys 12c between the 

column. 35 peaks are openly exposed to these faces of the verte- 

Instead of providing a separate bar or plate 15, as brae, 
shown in FIG. 6, a modified device 30 of this invention As better shown in FIG. 11, the hollow interior 11a* 
is a plug 31 of the same oval shape as the plug 11 of and the slots He of the plug 11 are packed with bone 
FIGS. 1 and 4 but the reinforcing bar 32 of this plug is graft material 58 which can be conveniently harvested 
integral with its side walls 31a. The hollow interior 23 40 from the iliac crests of the patient's pelvic bone, 
of the plug 31 is thus bisected by an integral internal FIG. 12 illustrates a cervical portion 60 of a human 
partition 32 forming a pair of side-by-side apertures vertebral column having an upper vertebrae 61, a mid- 
through the plug adapted to receive bone graft material. die vertebrae 62 and a bottom vertebrae 63 with a stack 

A plug similar to 30 can also be provided in a hemi- 25 like FIG. 5 but composed of four plugs 21 implanted 

oval shape. The plugs with the integral dividing bar-are 45 to support the column. As shown, the top and bottom 

preferably used singly but also can be stacked and inter- vertebrae 63 remain intact while the middle vertebrae 

digitated by their ridges. 62 has been partially excised. The four hemi-oval plug 

The plugs 11, 21 and 31 of FIGS. 1, 2 and 6 are uni* units 21 are interdigitated together through their ridges 

form in thickness or height across their length. 22 and a bar 15 such as shown in FIG. 5 can hold the 

In a further modified device 40 shown in FIG. 7, the 50 units in an upright column. Discs 64 and 65 have also 

plug 41 is tapered to be higher or thicker at its anterior been partially excised to receive the stack 25 but their 

end than at its posterior end. The plug 41 has ridged top remaining tissue is anchored to their adjacent vertebrae, 

and bottom faces 42, the same as the plugs of FIGS. 1-6 The bottom face 61a of the upper vertebrae 61 and 

and a tool receiving recess 43 is provided in its higher or the top face 63a of the bottom vertebrae 63 are partially 

trailing end. By way of an example, the trailing end 55 penetrated by the peaks of the ridges of the top and 

could be 12 mm in height while the leading end reduced bottom plugs 21 to function as described above. Also, 

to 9 mm in height. the hollow interiors of the hemi-oval plugs 21 and their 

In the stacking of plugs, each of which have uniform slots 21c are filled with bone graft material 66. 

height or thickness such as shown at 11, 21, and 31, the During surgery, the spinal column is stretched to 

holes for the mounting tool can all be aligned on one 60 regain any lost disc space caused by herniation of the 

side of the stack as illustrated in FIG. 8 but, as shown in discs. This stretches the remaining disc tissue and as 

FIG. 9, the forming of a stack 44 of tapered plugs 41 illustrated in FIGS. 13 and 14, the plugs of this inven- 

requires displacement of the central or middle plug 180* tion such as the plugs 11 or a stack of the plugs, are 

from the end plugs in order that the stack will have a inserted into the opened up disc space such as 70 be- 

vertical column contour. The ridged faces 42 of the 65 tween adjacent vertebrae 71 and 72, either anteriorly, 

tapered plugs 41 will interdigitate and the exposed end laterally or posteriorly while mounted on a tool 73 

faces of these ridges will be inclined or tapered to suit having a . single end 73a threaded into the internally 

surgical application in spaces where the adjacent verte- threaded hole 13 of the plug 11 as illustrated in FIG. 13. 
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Alternately, the plug 11, as illustrated in FIG. 14 may height effective to provide a strut between the verte- 

have a pair of side-by-side holes 13a receiving the tine brae maintaining a desired disc space. 

end 74 of a modified tool 75. 8. A surgical prosthetic device adapted for fusing 

Tools such as 73 and 75 may also be replaced with together adjoining vertebrae in a vertebral column 

other gripping tools which do not require amounting 3 which comprises a rigid inert annular plug sized and 

apertures in the end faces of the plugs. shaped to fit opposed end faces of vertebrae in a verte- 

As better shown in the line diagram of FIG. 15 the bral column and having top and bottom faces with 
ridged faces such as 12 of twos stacked plugs such as 11 peaks adapted to bite into the end faces of the adjoining 
of FIG. 1 have equally inclined side walls 12a diverging vertebrae and valleys between the peaks to receive bone 
from sharp peaks Ub at a relatively wide angle A to 10 ingrowth; said plug having a height effective to provide 
prevent formation of thin narrow fingers or teeth that a strut between the vertebrae maintaining a desired disc 
could break off and narrow valleys that could block spacC) ^ hcight of ^ plug ^ suffl . 
bonem^owti i. An^angle of at least is preferred cicn t to stretch a knnulus fibrosis tissue of a disc con- 
to provide wide ndges and open valleys. necting the adjoining vertebrae to maintain a desired 
, * om * e ftbovc ^senpnaos. it wdl understood that 15 ^ hcight and provide snug gripping of the plug with 
this invention now advances the art of vertebral column the and faces of the adjoining vertebrae. 
!S^Z°^ d K ?M^ d tl!T!^ ^ 07 * ™* ^gkal prosietic device of claim 8 wherein 
n^!?»?Hin? ir f d ^ fit ^ w*T ?T * c to P Attorn faces of the plug have diverging 
^X^i^^?^ b % "5 , rt equally sloping side walls convening to sharp £2 
XSv^^ 20 relativ Vwide valleys betweeVthe rJTL^aid 
LSu^ ^ sidc ^Pt«J to nest together to Iwld adjacent 
capulanes and bone graft material to expedite bone - m alignment. 

ingrowth during a post-operative penod. The devices H " „ * . , . u . , . . # . . r . 

donotrequireancho^gsc^ t 10 * sm & c * P rost ^ c dcvicc gda P t f ' or { ™ m * 

the hard faces of the vertebrae and can be mounted 25 vertebrae in a vertebral column 

inside the vertebral disc or along the side of a partially B ?* d T ^ h *™* ™ 

excised disc, or in the disc space of a completely excised mtcnor md ^ ^d jihaped to fit opposed end faces of 

< y fia vertebrae m a vertebral column and having top and 

I claim as my invention* bottom faces with peaks adapted to bite into the end 

1. A prosthetic device to integrate with and support 30 faces °f*e_ adjoining vertebrae and valleys between the 
vertebrae in a vertebral column which comprises a peaks to receive bone grov^ said plug having a height 
plurality of inert generally oval shaped rings conform- effective to provide a strut between the vertebrae main- 
ing in shape and size with hard end plates of vertebrae taming a desired disc space, and said plug having a bar 
on which it is to be seated, each of said rings having intersecting the interior of the plug. 

ridged top and bottom faces adapted to selectively in- 35 11 ***** s^B"^ prosthetic device of claim 10 having 

terdigitate with surfaces of adjacent rings to form a diametrically opposed upstanding internal grooves 

stack and having peaks to bite into the end plates of adapted to receive said bar. 

adjoining vertebrae together with valleys between the A prosthetic device seating on hard end plates of 

peaks to receive bone ingrowth from the vertebrae for vertebrae in a vertebral column while preserving 

fusing the vertebrae together through the rings. 40 healthy disc tissue between the vertebrae which com- 

2. The device of claim 1 ( wherein the peaks have side P^ a "^d inert annular plug generally confonning in 
walls diverging at an angle of not substantially less than 8na pe and size with opposing hard end plates of verte- 
about 30V brae on which it is to be seated, said plug having periph- 

3. The device of claim 1, wherein the top and bottom eral side and end walls, top and bottom faces, a central 
faces of the rings fully mate together when the rings are 45 aperture therethrough between the faces, and a periph- 
used in a stack. eral slot therein, said end faces having raised ridges with 

4. A prosthetic device for vertebral fusion which sidc walls converging to peaks and valleys between the 
comprises a stack of annular rigid inert plugs having side walls, said peaks adapted to be bottomed on and 
interiors and interdigitated ridged faces holding the bite into the hard end plate faces of vertebrae, tool 
plugs against displacement in the stack and ridged ex* 50 mounting means in a peripheral wall of the plug, said 
posed end faces for bottoming on adjoining vertebrae, aperture and slot in the plug adapted to be packed with 
and a connecting bar extending through the stack hold- bone graft material, and said plug being composed of a 
ing the plugs in aligned position in the stack. radiolucent plastics material. 

5. The prosthetic device of claim 4, wherein each of 13- A prosthetic device seating on hard end plates of 
the plugs have diametrically opposed internal upstahd- 55 vertebrae in a vertebral column while preserving 
ing grooves receiving the connecting bar. healthy disc tissue between the vertebrae which com- 

6. The prosthetic device of claim 4, wherein the plugs prises a rigid inert annular plug generally conforming in 
have an internal connecting bar divides the interiors of shape and size with opposing hard end plates of verte- 
the annular plugs into side by side compartments. brae on which it is to be seated, said plug having periph- 

7. A surgical prosthetic device adapted for fusing 60 eral side and end walls, top and bottom faces, a central 
together adjoining vertebrae in a vertebral column aperture therethrough between the faces, and a periph- 
which comprises a rigid inert annular plug sized and eral slot in each end wall therein, said end faces having 
shaped to fit opposed end faces of vertebrae in a verte- raised ridges with side walls converging to peaks and 
bral column and having top and bottom faces with valleys between the side walls, said peaks adapted to be 
peaks adapted to bite into the end faces of the adjoining 65 bottomed on and bite into the hard end plate faces of 
vertebrae and valleys between the peaks to receive bone vertebrae, tool mounting means in a peripheral wall of 
ingrowth, said plug selected from the group consisting the plug, and said aperture and slot in the plug adapted 
of oval and hemi-oval rings, and said plug having a to be packed with bone graft material. 



12/04/2002, EAST Version: 1.03.0002 



5,192,327 



10 



14. A prosthetic device seating on hard end plates of 
vertebrae in a vertebral column while preserving 
healthy disc tissue between the vertebrae which com- 
prises a rigid inert annular plug generally conforming in 
shape and size with opposing hard end plates of verte- 5 
brae on which it is to be seated, said plug having periph- 
eral side and end walls, top and bottom faces, a central 
aperture therethrough between the faces, and a periph- 
eral slot therein, said end faces having raised ridges with 
side walls converging to peaks and valleys between the 10 



side walls, said peaks adapted to be bottomed on and 
bite into the hard end plate faces of vertebrae, tool 
mounting means in a peripheral wall of the plug, said 
aperture and slot in the plug adapted to be packed with 
bone graft material and said plug having an anterior 
portion higher than the posterior portion to provide a 
wedging effect when inserted into position between the 
hard end plate faces of the vertebrae. 
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line 14, 
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